5537 3% 453 ] F M OF MW Vol.37  No.3
2016 43 H Journal of Astronautics March 2016

MEE A T R KRR B E =T

WA, FRM, LXA
AR RPEAR A 225, 57 100084 )

W OE: U SRR ERTE I AE N VR ATE R ) HE DT R R A A TR R SR 3 i A5 380 A A AR () B
TESF-BN RN Bl o TN — R I SO YRR L VR A ) AT 2R 1A T T SRR ) O i R R AR Y
KMEIZ B 53l Ay IR Bt S8 255 T 7 (19 3 A2 B AN 7 At b %)/ 530, 12 S AR 7R B 08 o 4 RS RV A K i SR sl
I o W05 BB S 3 5 RN 3 40 515 55 S i A % Flow-3d 45 SR EAT X0 He , B0IE 1 R 760 11 A 5 2 0 ol
TZAI R N R A i B e Ao R A SR TR ] R

KW WIRRD; FRUIEEE, WP KIERD; BB

FESES: 0353.1 MERFRIRAS: A XEHE: 1000-1328(2016)03-0268-07

DOI: 10.3873/j. issn. 1000-1328.2016. 03. 004

Modeling Analysis of Large-Amplitude Liquid Sloshing Under Lateral Excitation

MIAO Nan, LI Jun-feng, WANG Tian-shu
(School of Aerospace Engineering, Tsinghua University, Beijing 100084, China)

Abstract : An equivalent mechanical model for large-amplitude liquid sloshing in partially filled spherical tanks subject
to lateral excitations is investigated in consideration of both translational and rotational excitations. A new equivalent
mechanical model is established in this paper, and the hypothesis is first proposed that the static equilibrium liquid surface
is perpendicular to the orientation of equivalent gravity. A better simulation of large-amplitude liquid sloshing is shown by
decomposing large-amplitude motion of the liquid into bulk motion following the equivalent gravity and additional small-
amplitude sloshing. The effectiveness and accuracy of the model are verified by comparing the sloshing forces and torques
with results of the traditional equivalent model and Flow-3d. The model can be used for practical engineering problems such
as hovering over moon and obstacle avoidance during lunar soft landing.
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